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FAILUAE MODES EFFECTS ANAL YSIS (FMEA) - CRITICAL HARDWARE
NUMEER: 06-1B-0780-X

SUBSYSTEM NAME: ARS - COOLING :
AEVISIDN: "] Ot 254

PART NAME PART NUMBER
VENGOR NAME YENDOA NUMBER
LRU : REGENERABLE CO2 REMOVAL SYSTEM MCE23-0016
SRU I VALVE. SOLENCID SVB06914
PART DATA

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
PRAESSURE EQUALIZATION VALVE

QUANTITY OF LIKE TTEMS: &

FUNCTION:

1) VALVE 1 OPENS TO EXPOSE BED A TO VACUUM. THIS EQUALIZES THE PRESSURE
ACRQSS BOTH OUTLET VACUUM PORTS, ENARLING THE VAGUUM CYCLE VALVE
ACTUATOR TQ DPEN THESE PORTS. VALVE 4 PERFORMS SAME FUNCTICN FOR BED B
VACUUM PORTS PRESSURE EQUALIZATION,

2} VALVE 2 OPENS TO EXPOSE BED A TO THE ULLAGE SAVE COMPRESSOR INLET,
THUS AIR 15 ARECOVERED TO GABIN AND THE BED PAESSURE IS BROUGHT DOWN
FROM AMBIENT TO 3.0 PSIA. VALVE 5 PERFORMS SAME FUNCTION FOR BED B
WLLAGE SAVE, YALVES 2 AND 5 BOTH OPEN TO PERFORM BED EQUALIZATION, A
FINAL NOMINAL PRESSURE OF 1.5 PSIA IN EACH RED RESULTS.

3} VALVE 3 OPENS TO AEPRESSURIZE BED A TO CABIN PRESSURE. THIS EQUALIZES
THE PRESSURE ACROSS BOTH THE INLET AND OUTLET PRCCESS AIR PORTS OF THE

| VACUUM GYCLE VALVES, ENABLING THE VACUUM CYCLE VALVE ACTUATOR TC OPEN
THESE PORTS, VALVE 6 PERFORMS THE SAME FUNCTION FOR BED B PRESSURE
EQUALIZATION.
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FATLURE MODES EFFECTS ANALYSIS (FMEA) -~ CRITICAL FAILURE MODE :
NUMBER: 08-1B-0780-0]

REVISTONF 7 o06/26/92 R
SUBSYSTEM: ARS - CODLING '
LRU :REGENZRABLE CO2 REMOVAL SYSTEM CRITICALITY OF THIS
ITEM HAME: VALVE, SOLENDID FAILURE MODE:2/2

———--a——.----——.——-—--*-——.-.—-.-----p.-,__-———-—-—---.—-p___--.—_.'...__.....____.__.-.—..,--u._-.—.—_-_-.

u FAILURE MGDE:

FAILS OPEN, INTERNAL LEAKAGE

MISSEON PHASE:
og ON-DREIT

w VEHICLE/PAYLOAD/KIT EFFECTIVITY: 102  COLUMBIA
: 105  ENDEAVOUR

w CAUSE:
MECHANICAL SHGCK, YIBRATION, CORRDSIOM, CONTAMINATION, PHYSICAL BINDING/
JAMMING, ELECTRICAL SHORT, CONTROLLER FAJLURE.

m CRITICALITY 1/1 DURING INTACT ABORT ONLY? NO

-——--—————-p---—.-.-----—-—---l._—--.-—————----.-.—.—a———.---—---.-.—————---l--—---_-- ------

= REDUNDAMCY SCREEN A) N/&
- B) NfA
» C) H/A

PASS/FALIL RATIOMALE:
mA)

a B)

I e . e A ——- T e N e g A s e o

B MASTER MEAS. LIST NUMBERS: VEIPZ90LA -
YB1P29024
VG1P2311A
VAlr29124
VB1P2922A

- FAILURE EFFECTS -

- - [ y— - - - - -

A v U e . g A M . o o o

m (A} SUBSYSTEM:
1) LOSS OF USE OF THE REGEMERABLE €02 REMOVAL SYSTEM. FALLED OPEN OF
VALVE 1 OR 4 CAUSES DIRECT CONNECTION OF CABIN AIR TO VACUUM OURING BED

| *a" OR *B* ADSORPTION, KESPECTIVELY. THE CONTROLLER SHUTS THE SYSTEM

0g-1B -~ 290



PAGE: 3 ' PRINT DATE: 06/20/92

FAILURE MODES EFFELTS AMALYSIS (FMEA) —- CRETICAL FAILURE MODE
. NUMBER; 06-18-0780-01

OOWN AND ISOLATES BOTH BEDS TO PREVENT CABIN LEAKAGE TO YACUUM.

2) LOSS OF USE OF THE RCRS. FAILED OPEN OF VALVE 2 OR 5 AFTER BED
l EQUALIZATION CAUSES THE CONTROLLER TO SHUT DOWN THE SYSTEM AND [SOLATES
BOTH BEDS. _

3) LO55 OF USE OF THE RCRS. FAILED OPEN VALVE 3 QR & CAUSES TNABILITY
TO PERFORM ULLAGE SAVE (COMPRESSOR IS CONNECTED DIRECTLY TO CABIN AIR);
DIRECT CONNECTION OF CABIN AIR TO VACUUM IF FAILURE QCCYRS DURING BED

| BESORPTION. THE CONTROLLER WILL DETECT THE ANOMALY, SHUT DOWK THE
SYSTEM AND ISOLATE BATH BEDS.

w (B) INTERFACING SUBSYSTEM(S):
1) INCREASED PPCO2 IN CABIN.

2) INCREASED PPCOZ IN CABIN.
| 3) INCREASED PPCDZ IN CABIN,

m () MISSEON:
EARLY MISSION TERMINATION

. m (D) CREW, VEHICLE, AND ELEMENT(S);
' WO EFFECT,

w (E) FUMCTIONAL CRITICALITY EFFECTS:
LOSS OF USE OF THE RCRS, BACKUP LIOW CANISTER MUST 8F USED FOR coz2
REMOVAL UNTIL LANDING, THE LIOH SUPPLY IS ADEQUATE TQ ACCOMMODATE 3
DAY MISSION. LOSS OF ALL BACKUPS MAY RESULT IN LOSS OF CREW/VEMICLE. A
1R3 PPP CRITICALITY SCENARID RESULTS.

--_---————------u---—-———-—--———..—.-.——-_---——-.,-..._-————---.-----.-__————.—-..--- - —— -

- DISPOSITION RATIOMALE -

T N S R ) O e e e A . K. T D e - N e e o B e S A A il s

m (A} DESIEN:
PEV VALYE IS A DUAL CDIL SOLENOID-CPERATED, POPPET FLOW VALVE,

l MAGNETICALLY LATCHED OPEN AND SPRING LDADED CLOSED. THE VALVE BODY IS
430 STAINLESS STEEL, VRSPEL 5P-21 POPPET SEAT ARRANGEMENT WITH A FLLORID

-SILCONE SEAT.

w {B) TEST:
QUALIFICATION TEST FOR 108 MISSIONS:
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FAILURE MDOES EFFECTS ANALYSIS (FMEA) -- CRITICAL FAILURE MODE
NUMBER: 06-1B-0780-01

TEST IS PERFORMED WHEN THE PEV IS INSTALLED AT THE RCAS PATKAGE LEVEL.
RANOOW VIBRATION INCREASING AT PLUS 6 db/oct FROM 20 TO 45 HZ; CONSTANT
OF 0.003 g2/HZ FROM 45 TO 1000 HZ; DECREASING AT MINUS & db/oct FROM
1000 TO 2000 HZ FOR 48 MINUTES PER AXIS [N THREE ORTHOGONAL AXES.

BURST PRESSURE OF 35 PSID APPLIED WITHOUT RUFTURE,

ACCEPTANCE TEST:

PROOF PRESSURE-APPLIED INTERMAL PRESSURE OF 27 PSID, WITHOUT PREMANENT
CEFORMATION OR DEGRADING OF PERFORMANCE.

LEAKAGE TEST-INTERNAL LEAKAGE ACKOSS THE POPPET &ND $EAT OF THE PEY
CLOSED IS WOT TQ EXCEED .25 SCCM OF AIR AT 70 DEGREES F, WiTH 14.7 pPS1D
APPLIED; EXTERNAL LEAKAGE-ND AIR LEAKAGE WHEN 22.5 PSID IS AFPLIED TQ
THE INTERNAL PRESSURE. -

THE VALVE 15 SUBJECT TQ PYLL-IN/DROP-QUT TEST FOR BOTH THE OPENING AND
CLOSING COILS (PRIMARY AMD REDUNDANT).

INSULATION RESLSTANCE TEST IS CHECKED FOR BOTH COIL-TO-CASE AND corL-
TO-COIL. THE VALVE IS TESTED FOR DIELECTRIC STRENGTH AND SHALL
WITHSTANG 1250 VOLTS RMS INPUT VOLTAGE FOR THE COIL-TO-CASE TEST.

OMR3D:
ANY TURNAROUND CHECKQUT TESTING IS ACCOMPLISHED IN ACCORDANCE WITH OMRSD

AT SYSTEM LEVEL.

= {C} INSPECTIOA:
RECEIVING INSPECTION
[NCOMING PART/MATERIAL IDENTIFICATION AMD CERTIFICATION VERIFIED BY
INSPECTION. KITTING, SOLDER AND ATP VERIFIED AT VENDOR BY H. S. SDURCE
INSPECTION. DIMEWSIONAL CHECKS PERFORMED AT VENOOR BY H. §. SOURCE
INSPECTION,

CGNTAMINATION CONTROL

CONTAMINATION CONTROL PROCESSES AND CLEAN AREAS VERIFIZD BY INSPECTION.
CLEANLINESS OF VALVE VERIFIED TO PRECISION CLEAN REQULREMENTS AT RCES
LEVEL GF ASSEMBLY.

ASSEMBLY /INSTALLATION
INSTALLATION OPERATIONS VERIFIED BY INSPECTION,

CRITICAL PROCESSES .
TORQUE OPERATLIONS VERIFIED TC M. 5. REQUIREMENTS.

TESTING '
SOLENDID PULL IN/OROP OUT TESTIMG PERFORMED. LEAK, PROOF, PRESSURE
DROF, FLOW AND INTERNAL LEAKAGE TESTINS PERFORMED AT VENOOR VERIFLED BY
H, 5. SOURCE INSPECTIDN. ATP TESTING AT THE RCRS PACKAGE VERIFIED TO
BE WITHIN LIMITS BY INSPECTION. VIHRATION TESTING OF DRIGINAL
DEVELOPMENT TEST UNIT AS A CETAEL OF RCRS PACKAGE VERIFIED BY
INSPECTION. INSULATION RESISTANCE TESTING VERIFIED BY M. S. SOURCE
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FAILURE MOOES EFFECTS ANALYSIS (FMEA) -- CRITICAL FALLURE MOOE
NUMBER: D6-18-0780-01

INSPECTION.

HANDLING/PACKAGING
HANDLING AND PART PROTECTION MAINTAINED PER K. S. REQUIREMERTS.

w {0} FAILURE HISTORY:
NO FAILURE HISTORY.

w (E) OPERATIONAL WSE: :
1) SHUT DOWN THE RCRS TO ISOLATE ALL VACUUM CYCLE VALVES.

2) CONTINUED LEAKAST OF CABIN AIR REQUIRES CLOSING ﬂF THE VACUUM YENWT
QUCT ISOLATIOM VALVE,

3) INSTALL NEW LIOH CANISTERS FOR COZ REMOVAL. LIDH SUPPLY IS ADEQUATE
FOR 3 DAYS.
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RELIABILITY MANABER  : T, J. EAVENSON
OESIGH ENGIMEERIMG : P. J. CHEN
QUALEITY ENGINEERING €. GCHOA

NASA RELIAB[LITY :

NASA SUBSYSTEM MANAGER :

NASA QUALITY ASSURANCE
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